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This  report  contains  an  abbreviated  set  of  plans  and  procedures  from 
"Procedure  for  Maintenance  and  Rework  Process  Quality  Control  Based  on 
Random  Sampling"  (Research  Report  76-4,  Department  of  Industrial  and  Systems 
Engineering,  University  of  Florida,  Gainesville,  Florida  32611).  It  is 
intended  as  a "shop  floor"  operating  manual  for  quality  assurance  inspection 
personnel  and  contains  those  plans  and  procedures  most  used  by  the  Naval 
Air  Rework  Facility,  Jacksonville,  Florida.  Procedures  have  been  abbreviated 
from  the  above  mentioned  source  document.  This  report  is  intended  to  supple- 
ment the  source  document,  not  to  replace  it. 


1 . INTRODUCTION 

This  document  contains  a condensed  version  of  the  instructions  for  operating  the 
sampling  system  contained  in  Procedure  for  Maintenance  and  Rework  Process  Quality  Con- 
trol Based  on  Random  Sampling  (hereafter  referred  to  as  the  "Procedure  Manual."  [Ref.  1]). 

These  instructions  are  essentially  those  contained  in  Section  2,  of  the  Procedure  Manual 
titled  "Determining  a Sampling  System,"  and  Section  3,  titled  "Operating  the  Sampling 
System." 

The  Composite  Tables  on  pages  17  through  35  have  been  organized  from  Tables  I,  II, 
and  III  of  the  Procedure  Manual  for  selected  values  of  AQL.  They  are  not  intended  to 
be  complete  or  exhaustive. 

Definitions,  discussions,  and  operating  characteristics  have  been  specifically 
omitted  in  order  to  provide  the  user  with  a quick  reference  guide.  The  user  will  | 

need  to  become  familiar  with  all  aspects  of  the  Procedure  Manual  in  order  to  become  ! 

proficient  at  using  the  sampling  system.  i 
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remarks  MANDATORY  B&C  - SPECIAL  STUDIES 


2.  OPERATING  THE  SAMPLING  SYSTEM 

2.1  Instructions  for  Completing  the  MonCfily  Verificarion  Report  (MVP.) 

(1)  Enter  the  following  data  in  the  upper  right  hand  corner: 

(a)  Shop  number. 

(b)  QA  Specialist's  name. 

(c)  Recording  period. 

(2)  Enter  the  following  data  in  the  upper  left  hand  corner: 

(a)  Designated  inspection  level. 

(b)  Designated  AQl. 

(3)  To  Determine  Production  Ineerval: 

(a)  Remove  duplicate  link  numbers  from  "Weekly  Completion  Reports." 

(b)  Insert  grand  totals  oi"  units  ana  man-hours  expended  in  WKl , WK2,  WK3, 
and  WK4  boxes. 

(c)  Total  the  column  of  units  and  man-hours  expended. 

d)  Determine  the  average  of  units  and  man-hours  expended. 

Convert  the  average  of  man-hours  expendeo  to  the  nearest  whole  number. 
This  value  is  normally  used  as  the  Production  Interval 

(4)  To  Determine  the  Sample  Size: 

(a)  Calculate  the  average  units  per  maii-h.'.;.r  by  divicing  the  total  units 
produced  by  tne  total  man-hcucs  exper.GCO.  enter  this  figure  in  the 
Average  Units/MH  dox. 

(b)  Go  to  the  composite  taties  (page:.  1/  - 35  ) for  the  aesignated  Inspec- 
tion Level  and  AQL.  for  t-e  r v^ro,  ; : sUi  Prou'.ction  Inte'^vc': 

(i)  Find  the  sample  nours  for  Rrduueo,  hcrmal , and  Tightened  inspec- 
tion and  enter  these  val  ■"  : and  respectively. 

(1i)  Find  the  control  limits  f"r  ..a'-uceu.  Normal  , c.no  Tightened  inspec- 
tion and  enter  these  values  :rt  C..  , and  CL,,  respecti vely. 

(iii)  Enter  tnc  value  for  the  Limiting  Quality  (LQ)  in  the  lQ  box. 

(iv)  Fine  the  AOOl  value  from;  tne  top  of  the  table  and  enter  the  value 
in  tne  ADQl  Lox. 

(c)  Multiply  the  value  of  Average  Umts'Mri  *i,'es  the  Sample  Hours  , 

and  to  ohruir  'oe  sample  sizes  , and  N^,  respectively.  If 

the  value  for  th  sample  size  is  5 or  less,  round  off  to  the  next  high- 
er digit;  other.vise  round  off  to  the  noarest  digit. 

(5)  Determine  the  order  ct"  sampl  .'.g, 

(a)  Prepai'e  a list  of  uartiiicrs  (anc  'sole  artisans")  to  be  sampled, 

including  apprentices  as  ap.iropr.at.' , and  number  tnis  list  in  sequence 
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beginning  with  one  (1 ). 

(b)  Drop  a pencil  over  the  Table  of  Random  Numbers  (page  37).  The 
point  of  the  pencil  marks  the  starting  place. 

(c)  Reading  in  one  of  the  directions  (right,  left,  up,  or  down)  match  the 
numbers  from  the  Table  of  Random  Numbers  with  the  sequence  number  of 
certifiers. 

(d)  Enter  the  certifier's  stamp  number  in  the  boxes  provided  on  the  MVR  ac- 
cording to  the  sequence  of  selection  from  the  Table  of  Random  Numbers. 

(e)  Certifiers  are  now  listed  on  the  MVR  in  the  preferred  sequence  in  which 
verification  should  be  perTc>med.  However,  Verifier's  time  should  not 
be  wasted;  a certifier  may  be  passed  over  temporarily. 

(f)  Record  verification  action  and  findings  in  the  box  to  the  right  of  cer- 
tifier's number. 

(6)  Symbols  to  be  used  in  recording  verifications  are  listed  on  the  MVR. 

(7)  List  the  row  number  for  the  certifier  verified  on  the  calendar  area  of  the 
MVR  whenever  a verification  is  performed. 

(8)  Record  significant  actions  taken,  such  as  shifts  in  levels  of  sampling  or 
special  problems  encountered,  in  the  "Remarks"  area  of  MVR.  If  the  reverse 
side  of  the  form  is  used  to  extend  remarks,  place  an  "X"  in  the  "over"  box 
in  Remarks  area. 

(9)  Record  the  following  information  in  the  "Additional  Activities"  box: 

(a)  Based  on  the  appropriate  sampling  level,  enter  the  value  for  the 
sample  hours  (H^,  H^,  or  H^)  in  the  columns  marked  Wk/1 , 2,  3,  and  4. 

(b)  From  the  Shop  Verification  Control  Chart  Summary  Form  (page  10),  obtain 
the  values  of  the  ")^MH"  column  lor  each  Production  Interval  and  enter 
these  values  in  the  row  labeled  "Completed." 

(c)  To  obtain  the  "%  Completed,"  divide  the  sample  hours  completed  by 
the  sample  hours  required  and  multiply  by  100. 

(d)  Total  the  weekly  values  in  the  "Required"  row  and  in  the  "Completed" 
row  and  enter  these  values  in  the  column  labeled  "Total." 

(e)  To  obtain  the  "%  Completed"  for  the  total,  divide  the  total  com- 
pleted hours  by  the  total  required  hours  and  multiply  by  100. 

(10)  Report  leave  time  in  the  calendar  area.  Other  significant  comments  or 
remarks  may  be  entered  in  the  calendar  area  or  in  the  remarks  area. 

(11)  Record  in  the  designated  spaces  any  additional  activities  performed. 

If  more  space  is  required,  enter  on  back  of  MVR  and  place  an  "X"  in  the 
"over"  box  at  the  bottom  of  the  "Additional  Activities"  area. 
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(12)  Indicate  Mandatory  A inspection  in  the  calendar  and  "Remarks"  areas. 

(13)  Mandatory  B and  Mandatory  C inspections  are  to  be  recorded  in  the 
table  in  lower  right  corner.  Data  from  Mandatory  B and  C inspection 
is  kept  separated  from  the  sample  data  and  is  not  used  for  control 
charting. 

2.1.2  Instructions  for  "Sole  Person"  Shops 

For  those  shops  in  which  only  one  artisan  works  consult  Procedure  Manual , 
Section  3.1.2,  Page  20a,  for  special  instructions. 


2.2  Instructions  for  Completing  the  Daily  Verification  Record  (DVR) 

(1)  The  DVR  is  prepared  in  accordance  with  QRAINST  4855. 21G  with  the  following 

additions  and  exceptions: 

(a)  A separate  DVR  form  is  to  be  prepared  for  each  shop. 

(b)  All  characteristics  from  the  QCL  which  are  the  responsibility  of  the 
certifier  being  checked  are  to  be  verified  at  that  stage  of  rework. 

(c)  After  the  completion  of  the  verification  of  characteristics  on  the  com- 
ponent, extend  the  line  beneath  the  last  characteristic  to  the  right 
margin  of  the  DVR  form. 

(d)  On  the  right  margin  of  the  form  and  directly  above  the  extended  line, 
write  in  the  standard  hours  required  to  perform  the  rework  as  listed  on 
the  work  order  accompanying  the  component.  If  the  standard  hours  are 
not  listed,  an  estimate  must  be  obtained  from  the  production  supervisor 
or  taken  from  a previous  "Weekly  Completion  Report." 

(e)  The  total  number  of  defects  found  on  the  item,  and  attributable  to  the 
certifier  being  verified,  is  entered  on  the  right  hand  side  of  the  DVR 
above  the  standard  hours  and  circled. 

(f)  Total  the  defects  found  and  standard  man-hours  for  the  day  and  enter  in 
the  appropriate  area  of  the  Shop  Verification  Control  Chart  (SVCC)  Data 
Summary  Form  (page  10). 

(g)  Defects  found  on  a product  unit  attributable  to  another  certifier  or 
another  shop  are  to  be  recorded  separately  from  the  sample  data.  (See 
Procedure  Manual,  Section  3.5,  page  32). 

(h)  All  other  instructions  contained  in  QRAINST  4855. 21G  and  pertaining  to 
completing  DVR's  remain  in  force. 
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DATA  SUMMARY 


AQL  “ I »S  QA  SPECIALIST  0” Oh  S-T 


SHOP  NO.  ^ KXJKX 


R,  N,T,M  {ED  i>  Omi  N SD 


);MH/iOO 


U -Ifo.n 


CL  - 12.  I (Tflble  II) 


R.  N.  ii[*I^n|  4 l 

_ J'-d  _ 1 

^ " I.WT^  ’ .15^ 


CL  - 1 12,.  1 (Table  II) 


R.  N.  t.m[77|  h[3^n]  9 


,,  Id 
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Ed 3 
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(Table  H) 


U ■ ^ y ^ 


(Table  n) 


H,  N,  T,  MfifT 


EMJl/100 

^ " h.03 
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(Table  ll) 


R.  N.  T.Ml'rT!  n[~^ 

Ed  3 


EMH/100 

y - \9.ZS  ) 


(Table  II) 


RSL  . 10-75 
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2.3  Instructions  for  Completing  the  Shop  Verification  Control  Chart  (SVCC)  Data 
Summary  Form 

(1)  Enter  the  following  data  at  the  top  of  the  form; 

(a)  Designated  AQL. 

(b)  QA  Specialist's  name, 

(c)  Shop  number. 

(2)  From  the  DVR,  record  each  day's  data  for  a shop  for  a normal  production  in- 
terval in  one  block.  When  Mandatory  A inspection  is  in  force,  the  data  for 
one  subgroup  should  be  entered  in  a block.  This  may  be  less  than  one  day's 
record  (Mandatory  B and  C inspection  is  not  used  for  control  charting). 

(a)  Indicate  in  the  block  the  sampling  level  (R,  N,  T,  or  M). 

(b)  Enter  the  value  of  the  sample  hours  (H^,  H^,  or  H^)  in  the  "H"  space 
and  the  expected  number  of  items  to  be  inspected  (N^,  N^,  or  N^)  in 
the  "N"  space. 

(c)  From  the  shop  DVR,  enter  the  date,  number  of  defects  found,  and  total 
man-hours  in  the  appropriate  block  of  the  Data  Sumnary  form. 

(d)  Add  together  the  daily  defects  found  and  enter  in  the  "Vd"  column. 

(e)  Add  together  the  daily  man-hours  of  inspection  and  enter  in  the  "[MH" 
column. 

(f)  As  soon  as  the  value  in  the  ")^MH"  column  equals  or  exceeds  the  value  in 
the  "H"  box,  verification  inspection  for  that  Production  Interval  (or 
subgroup)  is  terminated. 

(3)  The  value  of  U (defects  per  100  man-hours)  for  the  Production  Interval  is 
determined  by  dividing  ")^d"  by  "^MH/100"  (J]MH  divided  by  100). 

(4)  The  value  of  the  appropriate  control  limit  (CL)  is  entered  from  the  MVR 
(CL^,  CL^,  or  CL^). 
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2 . 4 Instructions  for  Completing  the  Shop  Veri fication  Control  Chart  (SVCC) 

(1)  Enter  the  following  data  at  the  top  of  the  chart. 

(a)  Designated  AQL. 

(b)  QA  Specialist's  name. 

(c)  Shop  number. 

(2)  Draw  the  AQL  as  a solid  line  across  the  face  of  the  chart. 

(3)  From  the  SVCC  Data  Summary  form,  enter  the  following  data  at  the  bottom  of  the 

chart; 

(a)  Date  of  entry  for  the  Production  Interval. 

(b)  The  Value  of  U. 

(c)  The  Value  of  CL,  (Control  Limit). 

(4)  On  the  vertical  line  directly  above  the  data  are  plotted  the  values  of  U and 

CL.  The  latest  value  of  U is  connected  to  the  previous  value  by  a solid  line. 

The  latest  value  of  the  CL  is  connected  to  the  previous  value  by  a dashea  line. 

(5)  Switching  rules  described  below  are  applied  to  determine  the  level  of  sampling 

(or  Mandatory  inspection)  required  during  the  next  Production  Interval. 

(a)  Normal  to  Tightened:  A shift  from  Normal  (H^)  to  Tightened  (H^)  sa.mpling 

is  required  if  7 consecutive  points  on  the  Sv'CC  fall  above  the  AQL  while 
on  Normal  sampling. 

(b)  Tightened  to  Normal:  A shift  from  Tightened  (H^)  to  Normal  (H^)  sampling 

is  allowed  if  3 consecutive  points  on  the  SVCC  fall  below  tne  AQL  while  on 
Tightened  sampling, 

(c)  Normal  to  Reduced:  A shift  from  Normal  (H^)  to  Reducec  iri^)  sampling 

is  allowed  if  5 consecutive  points  on  the  SVCC  fall  below  the  AQL  while 
on  Normal  sampling. 

(d)  Reduced  to  Normal : A shift  from  Reduceo  (ri^)  to  Normal  samp'ing 

is  required  if  5 consecutive  points  on  the  SVCC  fall  above  the  AQL  while 
on  Reduced  sampl ing. 

(e)  Normal,  Reduced,  or  Tigntened  to  Manaatcry:  A point  above  tne  control 

limit  (CL^,  CL^,  or  CL^)  on  the  SVCC  requires  an  immediate  shift  to 
Mandatory  inspection. 

(f)  Whenever  a switch  to  Mandatory  inspection  occurs,  consult  Procedure 
Manual , Sections  2.7.7  through  2.7.9,  pages  14  - 16,  for  instructions. 
Figure  1 (page  15  ; shows  a flow  chart  of  these  switching  rules. 
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in  force. 


Figure  1.  Flow  Chart  of  Sampling  System 
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